We consider a cellular satellite system conceived to enhance the capabilities of the pan-European terrestrial system (GSM). This adopts EHF band and highly-inclined
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The average error probability for user #1 can be evaluated by using the moments of this RV u.
Assume bl,0 = 1. Then the average error probability P(E) is equal to P(Z1 < 0), and we have 
where x0 is a normalization factor for x. The average error probability is given by
where f_(x) is the pdf of the RV x. This can be expanded in the form 1 Ec,
where Hen(S) is the nth Hermite polynomial
The coefficients cn are obtained from the orthogonality relation of Hermite polynomials, and are given by cn =
The coefficients En are generalized moments, and can be written in terms of the central moments of x. Since the pdf of x is an even function, and He,_(x) is odd when n is odd, En is zero for n odd. The generalized moments E2n can be expressed in the form
where h2n,2k, the coefficients of the orthogonai polynomials He2,_(x), can be computed using the recursion
The coefficients E2n can be computed from [13] ()
By substituting (8) into (7), and using the previous results, we obtain a series expansion for the average error probability:
co E2n
The first term is the error probability we would achieve in the presence of an additive Gaussian disturbance whose power spectral density is the sum of the multiple-access interference and of the Gaussian noise.
This technique provides satisfactory results when the number of users is large and the signal-to-Gaussian noise ratio is low [13] . In this situation, two to three terms in the summation are enough for a good approximation to error probability. The moments of the RV u can be computed as described in [14] .
Gaussian assumption
When the number of users is large enough, the pdf of the multiple interference is often assumed to approx- 
NUMERICAL RESULTS
In this work we consider a pseudo-random sequence with length N = 255 generated by an 8-stage shift register whose feedback connections are described by the polynomial 453 (octal notation). We assume that each user is assigned a shifted version of the sequence, so that a maximum of 255 users can be accommodated by the system. We can see that, if an error probability less that 10 -6 is sought, we need To increase the number of users that can access the system while keeping the same error performance we may think of using longer sequences, which will increase processing gain. The average error probability P(E) obtained with a sequence of length 511 (feedback shift register with nine stages and generating polyno-mial 1021) was computed.
The corresponding values of system capacity vs. Eb/No are shown in Fig. 3 . We see that to achieve [( = 25 and P(E) = 10 -s as before, 13 dB are enough, with a savings of about 7 dB. The cost is a twofold increase in bandwidth occupancy. 
